organic compounds 



Acta Crystallographica Section E 

Structure Reports 
Online 

ISSN 1600-5368 

Diethyl [(2-chloroanilino)(1 ,3-diphenyl- 
1H-pyrazol-4-yl)methyl]phosphonate 

G. Suresh, 3 A. Nandakumar, b V. Sabari, 3 P. T. Perumal b 
and S. Aravindhan 3 * 

a Department of Physics, Presidency College (Autonomous), Chennai 600 005, India, 
and b Organic Chemistry Laboratory, CLRI, Chennai, Tamilnadu, India 
Correspondence e-mail: aravindhanpresidency@gmail.com 

Received 16 December 2012; accepted 22 December 2012 

Key indicators: single-crystal X-ray study; T = 298 K; mean cr(C-C) = 0.004 A; 
disorder in main residue; R factor = 0.045; wR factor = 0.135; data-to-parameter 
ratio = 12.4. 



In the title compound, C26H27CIN3O3P, the mean plane of the 
central pyrazole ring forms a dihedral angle of 71.37 (14)° with 
the chlorophenyl ring. In the crystal, molecules are linked by 
pairs of N— H- ■ O hydrogen bonds, forming inversion dimers 
with i?|(10) ring motifs. The 3-phenyl ring is disordered with 
four C atoms occupying two sets of sites with an occupancy 
ratio of 0.748 (4):0.252 (4). 

Related literature 

For information on pyrazole derivatives, see: Sullivan et al. 
(2006); Patel et al. (2010). For related structures, see: Saeed et 
al. (2009); Suresh et al. (2012). For hydrogen-bond motifs, see: 
Bernstein et al. (1995). 




Monoclinic, P2 1 /c 
a = 11.2379 (3) A 
b = 23.7075 (6) A 
c = 9.4570 (2) A 
B = 90.809 (1)° 
V = 2519.31 (11) A 3 

Data collection 

Bruker APEXII CCD area-detector 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2008) 
Tna,, = 0.941, r mttx = 0.957 

Refinement 

R[F 2 > 2a(F 2 )] = 0.045 

wR(F 2 ) = 0.135 

S = 1.05 

4289 reflections 

346 parameters 



Table 1 

Hydrogen-bond geometry (A, °). 



Mo Ka radiation 
IX = 0.25 mm -1 
T = 298 K 

0.25 x 0.20 x 0.18 mm 



14995 measured reflections 
4289 independent reflections 
3322 reflections with / > 2o'(7) 
Ri„, = 0.020 



99 restraints 

H-atom parameters constrained 
Ap»ax = 0.35 e A~ 3 
Ap mi „ = -0.29 e A~ 3 



D-H- -a 


D-H 


H- ■ A 


D- ■ A 


D-H-A 


N3— H3A.--01' 


0.86 


2.37 


3.199 (3) 


163 


Symmetry code: (i) — x, 


-y + l.-z. 









Experimental 

Crystal data 
C2 6 H 27 C1N 3 0 3 P 



Data collection: APEX2 (Bruker, 2008); cell refinement: SAINT 
(Bruker, 2008); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3 (Farrugia, 2012); software used to prepare material for 
publication: SHEEXL97 and PLATON (Spek, 2009). 

GS and SA thank the UGC, India, for financial support. GS 
thanks the SAIF, IIT-Madras, for the instrumentation facility. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: SU2545). 
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Diethyl [(2-chloroanilino)(1 ,3-diphenyl-1 H-pyrazol-4-yl)methyl]phosphonate 
G. Suresh, A. Nandakumar, V. Sabari, P. T. Perumal and S. Aravindhan 

Comment 

Pyrazoles exhibit a variety of pharmacological properties for e.g antibacterial and anti-inflammatory activities (Sullivan 
et al, 2006; Patel et al, 2010). In view of their importance, the title compound was synthesized and we report herein on 
its crystal structure. 

The molecular structure of the title molecule is illustrated in Fig. 1. The bond lengths N2 — C13 and N3 — C14 are 
normal and comparable to the corresponding values observed in the related structure of 3-(3-Chloroanilino)-l-(3,5-di- 
methyl-l//-pyrazol-l-yl)propan-l-one (Saeed et al, 2009). The pyrazole ring system is essentially planar, with a 
maximum deviation of -0.003 (2) A for atom N2. The mean plane of the pyrazole ring and the chlorophenyl ring (CI 7- 
C22) are almost perpendicular to one another with a dihedral angle of 71 .37 (14) °, whereas the two phenyl rings (C4-C9) 
and the major component of ring (C10-C15) are twisted out of the plane of the pyrazole ring, as can be seen from the 
dihedral angles of 15.84 (14)° and 39.2 (2)°, respectively. 

The sum of the bond angles around atom N2 [359.75 (2)°] of the pyrazole ring is in accordance with sp 3 hybridization. 
Atoms Cll and N3 deviate by -0.0278 (9) A and 0.0206 (21) A from the mean plane of the benzene (C17— C22) ring. 
The four carbon atoms in the phenyl ring (C10-C16) are disordered over two sets of sites [site occupancies = 0.748 (4) 
and 0.252 (4)]. The phosphinite group assumes an extended conformation as can be seen from the torsion angles PI — 02 
— C23— C24 of 179.2 (3)° and PI— 03— C25— C26 of 131.2 (2)°. They are close to those observed in a similar structure 
(Suresh et al, 2012). 

In the crystal, a pair of N — H-0 hydrogen bonds link molecules to form inversion dimers, with an i? 2 2(10) ring motif 
(Bernstein et al, 1995), that stack along the c axis (Fig. 2 and Table 1). 

Experimental 

A mixture of l,3-diphenyl-l//-pyrazole-4-carbaldehyde (1 mmol), 2-chloroaniline (1 mmol), diethyl phosphite (1.5 
mmol), and pottasium hydrogen sulfate (20 mol%) under neat condition was stirred at room temperature. After 
completion of the reaction as indicated by TLC, it was poured into water and extracted with ethyl acetate. The organic 
layer was dried over sodium sulfate and concentrated under vacuum. The crude product was chromatographed using an 
ethyl acetate/petroleum ether (30:70) mixture. Crystals suitable for X-ray diffraction were obtained by slow evaporation 
of a solution of the title compound in ethyl acetate at room temperature. 

Refinement 

Four carbon atoms in phenyl ring (C10-C16) are disordered over two positions (Cll/Cll', C12/C12', C14/C14' and 
C15/C15') with refined occupancies of 0.748 (4)/0.252 (4). All C-bound H atoms were fixed geometrically and allowed 
to ride on their parent atom: C— H = 0.93-0.97 A with U lso (H) = 1.5U eq (C) for methyl H atoms and = 1.2U eq (C) for other 
H atoms. 
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Computing details 

Data collection: APEX2 (Broker, 2008); cell refinement: SAINT (Broker, 2008); data reduction: SAINT (Broker, 2008); 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: ORTEP-3 (Farrogia, 2012); software used to prepare material for publication: 
SHELXL97 (Sheldrick, 2008) and PLATON (Spek, 2009). 



P 




Figure 1 

The molecular structure of the title molecule, with atom numbering. Displacement ellipsoids are drawn at the 30% 
probability level. Four C atoms in phenyl ring (C10-C16) are disordered over two positions (Cll/Cll', C12/C12', 
C14/C14' and C15/C15') with refined occupancies of 0.748 (4)/0.252 (4). 
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Figure 2 

A view along the c axis of the crystal packing of the title compound, showing the formation of the inversion dimers (N- 
H--0 hydrogen bonds are drawn as dashed lines). 

Diethyl [(2-chloroanilino)(1,3-diphenyl-1H-pyrazol-4-yl)methyl]phosphonate 



Crystal data 

C 26 H 27 C1N30 3 P 
M r = 495.93 
Monoclinic, P2\lc 
Hall symbol: -P 2ybc 
a = 11.2379 (3) A 
b = 23.7075 (6) A 
c = 9.4570 (2) A 
P = 90.809 (1)° 
F=2519.31 (11) A 3 
Z = 4 

Data collection 

Bruker APEXII CCD area-detector 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
oj and <p scans 

Absorption correction: multi-scan 

(SADABS; Bruker, 2008) 
7^ = 0.941,7^ = 0.957 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[F* > 2a{F 1 )] = 0.045 

wRiF 1 )^ 0.135 

S = 1.05 

4289 reflections 

346 parameters 



F(000) = 1040 

D x = 1.308 Mgrn 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 4289 reflections 

6>= 1.8-25.0° 

ju = 0.25 mnT 1 

r=298 K 

Monoclinic, colourless 
0.25 x 0.20 x 0.18 mm 



14995 measured reflections 
4289 independent reflections 
3322 reflections with I> 2o(I) 
R mt = 0.020 

dmax = 25.0°, 8 min = 1.8° 



h = -l2- 
k=-21- 
l = -\\- 



>13 

>27 



99 restraints 

Primary atom site location: structure-invariant 

direct methods 
Secondary atom site location: difference Fourier 

map 

Hydrogen site location: inferred from 
neighbouring sites 
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H-atom parameters constrained (A/cr) max = 0.001 

w = l/[a 2 (F 2 ) + (0.0609P) 2 + 1 .4582P] A/w = 0.35 e A~ 3 

where P = {F 2 + 2F 2 )/3 Ap mm = -0.29 e A~ 3 

Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , 
conventional ^-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > a{F 2 ) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement, ^-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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z 




Occ. (<1) 


CI 
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0 47164 CI H 
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0 059* 
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0 2883 (2) 


0 52521 HO"! 
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0 0472 C61 
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0 57751 C1 T\ 
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0 2825 C31 
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0.2010 
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0 3046 C3") 


0 62490 CI 31 


0 3490 C41 


0 0801 C1 01 




H6 
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CI 
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0 4687 C31 
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0 071 3 C81 

\J.\J 1 1 J y^O J 




H7 
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0.5110 


0.086* 




C8 


0 3967 C3"l 

\J . J y\J 1 y~) J 


0 56867 C1 41 


0 5746 C31 
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0 0785 C1 0^ 




H8 


0.4420 


0 5656 
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0.094* 




C9 


0.3528 (3) 


0.52038 (13) 


0.4605 (3) 


0.0686 (8) 




H9 


0.3666 


0.4852 


0.5008 


0.082* 




C10 


0.2882 (2) 


0.32923 (11) 


0.2039 (3) 


0.0540 (6) 




C13 


0.3581 (4) 


0.21686 (16) 


0.2042 (5) 


0.1082 (13) 




H13 


0.3818 


0.1793 


0.2048 


0.130* 




Cll 


0.4035 (4) 


0.31377 (19) 


0.2283 (6) 


0.0841 (14) 


0.748 (4) 


Hll 


0.4605 


0.3414 


0.2457 


0.101* 


0.748 (4) 


C12 


0.4372 (5) 


0.2577 (2) 


0.2276 (8) 
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H12 
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0.132* 


0.748 (4) 


C14 


0.2368 (5) 


0.23124 (18) 


0.1783 (6) 
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0.748 (4) 


H14 
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0.2031 


0.1608 


0.106* 


0.748 (4) 


C15 


0.2025 (4) 


0.28700 (16) 
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0.0658 (11) 


0.748 (4) 


H15 


0.1232 
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0.1638 


0.079* 


0.748 (4) 


Cll' 


0.3088 (8) 


0.2986 (5) 


0.0798 (12) 


0.070 (3) 


0.252 (4) 


Hll' 


0.2980 


0.3164 


-0.0071 


0.084* 


0.252 (4) 


C12' 


0.3449 (8) 
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Atomic displacement parameters (A 2 ) 
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U.U38 (3) 


A 1 1 A 1 A A 
U.liy (4) 


A AAC /OA 
U.UU6 (Z) 


A AO 1 /O A 
— U.U31 (3) 


A AAA /OA 

U.UU6 (z) 


Ptl 

Clz 


A AAA //IA 

u.uyu (4) 


A AAA /OA 

u.uoy (3) 


A 171 /CA 

U.l /l (3) 


A A 1 A /O A 

u.uiy (3) 


A AOO //IA 

— U.U33 (4) 


A A 1 A /O A 
U.U1U (3) 


pi i 
C14 


A 1 A1 //IA 
U.1U3 (4) 


A A/1 C /OA 

U.U40 (z) 


a m //ia 
U.l 13 (4) 


A AOA /OA 

— U.UzU (Z) 


A AA/1 /OA 

U.UU4 (3) 


A AAO /OA 

U.UUo (z) 


pi r 


A AAT /'OA 
U.U6 / (Z) 


A ACT /OA 
U.U3 / (z) 


A AT/1 /OA 
U.U /4 (Z) 


A A1 AO /1 OA 

— U.U1U3 (lo) 


A AA1 C /1 OA 

u.uuij (iy) 


A A1 AC /1 OA 

U.U1U3 (iy) 


p 1 1 ' 
Cll 


A AAA /TA 

u.uyu (/) 


A AC/ /AA 

U.U36 (6) 


A AAO /AA 

U.U63 (6) 


A A 1 1 //CA 
U.U11 (6) 


A AAA /CA 
— U.UUy (3) 


A AA/l /CA 
U.UU4 (3) 


P 1 O ' 

Clz 


n IK /OA 

U.113 (o) 


A ACT /TA 
U.U3 / (/) 


A AOO /TA 
U.UOO (/) 


A AO A 1 AA 
U.UZ4 (6) 


A AAA /TA 

-u.uuy (/) 


A A 1 A /AA 
— U.U1U (6) 


P 1 A t 

C14 


A 1 0 A /A\ 

U.l 34 (yj 


A A/:'? /TA 
U.U63 (/) 


A 1 AA /OA 

U.1UU (8) 


A A A A /TA 
U.U44 (/) 


A AA/ /OA 

— U.UU6 (o) 


A A 1 T /TA 
U.U1 / (/) 


pi r' 

CI j 


A 1 1 1 /OA 
U.lll (8) 


A ACO /AA 

u.usy (o) 


A AA/I /AA 

U.U64 (6) 


A AOA /AA 

U.UZ6 (6) 


A A 1 0 /AA 
—U.U 13 (0) 


A AAO /CA 

— U.UUz (j ) 


pi/ 

C16 


A acio / 1 /I A 

U.U318 (14) 


A A -1 A A / 1 /I A 

U.U464 (14) 


A A/I O A /10A 

U.U4zo (lz) 


A AAA! / 1 1 A 
U.UUU3 (11) 


A AAOO / 1 AA 
— U.UU03 (1U) 


A AA-1T /1 IA 
— U.UU4/ (11) 


P17 

CI / 


A aaoa /1 CA 
U.Uozo (13) 


A A/IOO /1 /I A 

U.U4zo (14) 


A A/IO/1 /1 OA 

U.U4z4 (lz) 


A AAOT /1 OA 

— U.UUo / (lz) 


A A 1 C/l /1 1 A 

— U.U1D4 (11) 


A AAA/1 /1 AA 
U.UU64 (1U) 


p 1 o 
CIS 


A AT A 1 / 1 A A 

u.u/yi (iy) 


A AC /I /I / 1 TA 
U.U344 (1 /) 


A AAO /I / 1 /TA 

U.U6z4 (16) 


AA11A/1CA 

— U.U1 1U (Id) 


A AA/T / 1 /I A 
— U.UU6/ (14) 


A AAAO / 1 /I A 

— U.UUy 3 (14) 


P 1 o 

ciy 


U.llz (3) 


A ACAA /1 OA 
U.U3UU (10) 


A AT1 O /1 OA 

u.u/iy (iy) 


AA1/1/1 /I OA 

— U.U144 (lo) 


A A1 OT /1 OA 

—u.u 13 / (iy) 


A AAOO /1 CA 

— U.UUoo (13) 


po a 
CzU 


A i in /il 

u.ny (3) 


A a/; 1 /OA 

U.U61 (z) 


A AOO /OA 

U.Uoz (z) 


A A/1 O /OA 

-U.U4Z (Z) 


A A 1 O /OA 

—U.U 13 (z) 


A AAA1 /1 OA 

U.UUU1 (lo) 


PT| 

Czl 


A AO C /OA 

U.U83 (z) 


A AT] /OA 

U.U/3 (z) 


A ATA /OA 

u.u/y (Z) 


A AO CO /10A 

— U.U33z (lo) 


A AA/1 O / 1 TA 
— U.UU4Z (1 /) 


AA10C /10A 

U.U1Z3 (lo) 


pot 

Czz 


a a/:/: a / 1 ta 

u.uooy (i /) 


A AC O A / 1 AA 

U.U33y (16) 


AAC1A/1/1A 
U.USiy (14) 


A A1 /A / 1 O A 

— U.U16U (13) 


A AAAC / 1 OA 

— u.uuys (IZ) 


AA101 /10A 

U.Ulzl (lz) 


PT> 

Cz3 


A 1 AO //IA 

U.loz (4) 


A 1 O C /OA 
U.lZJ (3) 


A A/1 CO /1 AA 

U.U43Z (16) 


A ACC /OA 

— U.U33 (3) 


A AOA /OA 
— U.UZ6 (Z) 


A A1 A A /1 OA 

U.U146 (lo) 


pij 
Cz4 


a no /OA 

U.lzo (3) 


A 1 OA /CA 

u.isy (5) 


A A/lOA /10A 

U.U48U (lo) 


A A/IT /OA 

-U.U4/ (3) 


A A1 AO /1 AA 

— u.uiuo (iy) 


A A1 T /OA 

— U.U1 / (z) 


poc 
Cz5 


A ATO /OA 

U.U /8 (z) 


A AAA /O A 

u.uyu (3) 


A 1 AO /O A 

U.1U8 (3) 


A AO A /OA 

— U.U3U (z) 


A A 1 O /OA 

— U.Ulz (z) 


A A 1 C /OA 

U.U 13 (z) 


Czo 


A aaa /'OA 
U.U6U (z) 


A 1 C O /CA 
U.130 (3) 


A 1 TC /CA 
U.l / J (3 ) 


A AAO /IA 

— U.vUZ (3) 


A A1 O /OA 

— U.U lo (3 ) 


A AOT (A A 

— U.Uz / (4) 


pi 1 
Cll 


a mi /i /ca 
U.U /34 (3 ) 


A ATOC /AA 
U.U /03 (6) 


A AOOO /CA 

u.usyz (3 ) 


a Am //ia 
— U.U131 (4) 


A A1 OA //IA 

U.U136 (4) 


A AAAO I A\ 

— U.UUoz (4) 


XT 1 

JN1 


a ac n /i 1 \ 
U.UM3 (11) 


A A/1 at /1 OA 

U.U46/ (lz) 


A A A 1 A /1 AA 
U.U41U (1U) 


A AA1 1 /AA 

u.uu3i (y) 


A A 1 AO /OA 

— U.U1U3 (o) 


A AAO A /AA 

— u.uuzo (y) 


XTO 

NZ 


A ACO /I / 1 O A 

U.U324 (lz) 


AA/1 AT / 1 O A 

u.u4y / (12) 


A A/1 /I O / 1 AA 

U.U44z (1U) 


A AA 1 A / 1 AA 
U.UU1U (1U) 


A A 1 AA /AA 

— u.uiu6 (y) 


A AAO O /AA 

u.vyjZa (y) 


N3 


U.0511 (12) 


0.0482 (12) 


0.0604 (12) 


-0.0072 (10) 


-0.0047 (9) 


-0.0126(10) 


01 


0.0819 (13) 


0.0511 (11) 


0.0597 (11) 


0.0016 (9) 


-0.0099 (9) 


0.0017 (9) 


02 


0.0740 (12) 


0.0688 (12) 


0.0420 (9) 


-0.0130(10) 


-0.0130(8) 


-0.0015 (8) 


03 


0.0575 (11) 


0.0711 (13) 


0.0722 (12) 


-0.0085 (9) 


-0.0037 (9) 


-0.0109 (10) 


PI 


0.0539 (4) 


0.0516(4) 


0.0433 (3) 


-0.0042 (3) 


-0.0092 (3) 


-0.0033 (3) 



Geometric parameters (A, ") 



CI— N2 


1.330 (3) 


C14'— C15' 


1.382 (17) 


CI— C2 


1.416(3) 


C14'— H14' 


0.9300 


CI— C10 


1.474 (3) 


C15'— H15' 


0.9300 


C2— C3 


1.362 (3) 


CI 6— N3 


1.452 (3) 


C2— C16 


1.509 (3) 


C16— PI 


1.825 (2) 


C3— Nl 


1.350 (3) 


C16— H16 


0.9800 


C3— H3 


0.9300 


CI 7— N3 


1.383 (3) 


C4— C5 


1.370 (4) 


CI 7— C22 


1.389 (4) 


C4— C9 


1.377 (3) 


C17— C18 


1.400 (4) 


C4— Nl 


1.424 (3) 


C18— C19 


1.376 (4) 


C5— C6 


1.370(4) 


C18— H18 


0.9300 


C5— H5 


0.9300 


CI 9— C20 


1.363 (5) 


C6— C7 


1.374 (4) 


C19— H19 


0.9300 


C6— H6 


0.9300 


C20— C21 


1.372 (5) 


C7— C8 


1.364 (4) 


C20— H20 


0.9300 


C7— H7 


0.9300 


C21— C22 


1.389 (4) 


C8— C9 


1.383 (4) 


C21— H21 


0.9300 


C8— H8 


0.9300 


C22— Cll 


1.733 (3) 


C9— H9 


0.9300 


C23— C24 


1.421 (5) 
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pi A pi 1 

CIO — Cll 


1 O zTO /f \ 

1.363 (5) 


pi'i') PiO 

C23 — 02 


1 A O A /O \ 

1.439 (3) 


pi A p 1 C f 

CIO — C15 


1 O *7T /1 0"\ 

1.377 (12) 


pn TTO O A 

C23 — H23A 


A ATAA 

0.9700 


p 1 A pi 1 f 

CIO — Cll 


1 t a 1 / 1 o\ 

1.401 (12) 


PT) TTT)r) 

C23 — H23B 


A AT A A 

0.9700 


p 1 A pi; 

CIO — C15 


1.406 (4) 


P O /I TTO /I A 

C24 — H24A 


a a/:aa 

0.9600 


P 1 O P 1 O ' 

C13 — C12 


1 o Azr / 1 r\ 

1.306 (15) 


p -> a tto r> 

C24 — H24B 


A AjCAA 

0.9600 


P 1 1 P 1 O 

C13 — C12 


i O O 1 

1.331 (7) 


PO /I TTO/1P 

C24 — H24C 


0.9600 


P 1 1 p 1 A t 

C13 — C14 


1.396 (17) 


PO C PO /" 

C25 — C26 


1 A O A SC\ 

1.430 (5) 


C13 — C14 


1.422 (6) 


C25 — 03 


1 A C A / A \ 

1.450 (4) 


P 1 O TT 1 "> 

C13 — H13 


A AO AA 

0.9300 


p o ^ TTO C A 

C25 — H25A 


A ATAA 

0.9700 


Cll — C12 


1 1 0 O //"\ 

1.382 (6) 


POC TTOC1 - * 

C25 — H25B 


A ATAA 

0.9700 


pi 1 TT 1 1 

Cll — Hll 


A AO A A 

0.9300 


PO /T T TO £. A 

C26 — H26A 


A AjCAA 

0.9600 


P 1 O TT1 O 

C12 — H12 


A ao AA 

0.9300 


POZT TTO/^Ti 

C26 — H26B 


A A/^AA 

0.9600 


C14— C15 


1.377 (6) 


C26— H26C 


0.9600 


C14— H14 


0.9300 


Nl— N2 


1.361 (3) 


C15 — H15 


A AO A A 

0.9300 


N3 — H3A 


0.8600 


pi i f P 1 O ' 

Cll — C12 


1 O O O / 1 H\ 

1.388 (17) 


p. 1 T\ 1 

(Jl — rl 


1 A C A ZO\ 

1.454 (2) 


pi 1 ( TT 1 1 ' 

Cll — Hll 


A AO AA 

0.9300 


PiO Yi 1 

<J2 — Fl 


1 Z £L H A / 1 T\ 

1.5664 (17) 


P 1 O J IT11I 

C12 — H12 


A AO A A 

0.9300 


PiO T» 1 

03 — PI 


1 C70 ZO\ 

1.573 (2) 


XTO C ' 1 p O 

Nz — CI — C2 


111 1 /o\ 

111.1 (2) 


pn p 1 A f TT 1 A ' 

C13 — C14 — H14 


1 OA 

120.6 


XTO P 1 piin 

JN2 — CI — C1U 


lino /o\ 

119.5 (i) 


PI A pi ct pi Ar 

C10 — Cl3 — C14 


101 T/lOA 

121. / (12) 


p ~\ pi p 1 a 

C2 — CI — CIO 


1 O A A ZO\ 

129.0 (2) 


P1A pi r; TT 1 C 

C10 — C15 — H15 


1 1 A 1 

119.1 


P O PO P 1 

C3 — C2 — CI 


1 A A T /O \ 

104.7 (2) 


P 1 y| f p 1 f 1 tti f| 

C14 — C15 — HI 5 


119.1 


p O p -> P 1 /T 

C3 — C2 — C16 


i T/: /; /o\ 

126.6 (2) 


XTO p 1 /_ PO 

N3 — Clo — C2 


1 1 O H A ( 1 AA 

112.74 (19) 


p 1 n pi<- 
Cl — C2 — C16 


1 OO £ zO\ 

128.6 (2) 


JN3 — C16 — rl 


i i o AO / 1 z:\ 

113.08 (lo) 


XT 1 P ") PO 

Nl — C3 — C2 


1 AT T /O \ 

107.7 (2) 


PO P 1 /" T* 1 

C2 — C16 — PI 


1 AO W A / 1 /'X 

108.14 (16) 


"XT 1 P 1 T TO 

N 1 — C3 — H3 


126.1 


XTO P1 /" TT1 /" 

N3 — C16 — HI 6 


107.5 


C2 — C3 — H3 


1 T/" 1 

126.1 


p ^) p l /_ TT1ZT 

C2 — Clo — Hlo 


1 AT C 

107.5 


p r f • A PA 

C5 — C4 — C9 


1 1 A A /1\ 

119.9 (2) 


r>i pi /_ ttijC 

rl — Clo — Hlo 


1 AT C 

107.5 


P C P /I X T 1 

C5 — C4 — N 1 


120.6 (2) 


XTO P 1 T POO 

N3 — C17 — C22 


1 O A T /O \ 

120.7 (2) 


pa p ,4 xt 1 

C9 — C4 — N 1 


119.5 (2) 


XTO P 1 T P 1 O 

N3 — CI 7 — C18 


1 O O T /ON 

122.7 (2) 


P /I PC P/" 

C4 — C5 — Co 


1 1 A A /O \ 

120.0 (3) 


POO p I — 7 PIO 

C22 — C 1 7 — C 1 8 


116.5 (2) 


p A PC TTC 

C4 — C5 — H5 


1 OA A 

120.0 


p 1 a pio pn 

C19 — C18 — C17 


1 O 1 o /o \ 

121.3 (3) 


C6 — C5 — H5 


120.0 


P 1 A P 1 O T T 1 O 

Cl9 — C18 — Hl8 


119.4 


PC /"■"/" PT 

C5 — C6 — C7 


1 o /O \ 

120.8 (3) 


P 1 1 P 1 O T T 1 O 

C17 — C18 — His 


119.4 


PC P /_ TT/ 

C5 — Co — Ho 


1 1 A / 

119.6 


P1A P1A pio 

C20 — C 1 9 — C 1 8 


1 OA O /") \ 

120.8 (3) 


r~*H p /_ TTzT 

C7 — Co — H6 


1 1 A / 

119.6 


p^A P1A TT1A 

C20 — C19 — HI 9 


119.6 


PO PT P /" 

C8 — C7 — C6 


1 1 o o /o \ 

118.8 (3) 


P 1 O P 1 A T T 1 A 

Cl8 — Cl9 — H19 


119.6 


po pt in 

C8 — C7 — H7 


120.6 


P 1 A P O A PO 1 

C 1 9 — C20 — C2 1 


1 1 A O /O \ 

119.8 (3) 


p /- PT T T~7 

Co — C7 — H7 


1 OA £1 

120.6 


P1A POA T TO A 

C19 — C20 — H20 


1 OA 1 

120.1 


p "7 PO p p\ 

C7 — C8 — C9 


111 o /o \ 

121.2 (3) 


PO 1 POA TTOA 

C21 — C2U — H20 


1 OA 1 

120.1 


p "7 PO TTO 

C7 — C8 — H8 


1 1 A A 

119.4 


POA PO 1 POO 

C20 — C2 1 — C22 


1 1 A / /O \ 

119.6 (3) 


pa PO TTO 

C9 — C8 — H8 


1 1 A A 

119.4 


POA PO 1 TTO 1 

C20 — C2 1 — H2 1 


1 OA O 

120.2 


p a pa po 
C4 — C9 — C8 


1 1 A A \ 

ny.o (3) 


POO PO 1 T TO 1 

C22 — C2 1 — H2 1 


1 OA O 

120.2 


C4— C9— H9 


120.5 


C21— C22— C17 


122.0 (3) 


C8— C9— H9 


120.5 


C21— C22— Cll 


118.9(2) 


Cll— CIO— C15' 


65.7(5) 


CI 7— C22— Cll 


119.2 (2) 


Cll— CIO— Cll' 


80.5 (4) 


C24— C23— 02 


112.6(3) 


C15'— CIO— Cll' 


116.3 (7) 


C24— C23— H23A 


109.1 
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pi i p 1 /•> pi r 

Cll — CIO — CI 5 


118.9 (3) 


pii r/ P 1 A pic 

C15 — CIO — C15 


83.8 (5) 


P 1 1 ' 1 A P 1 C 

Cll — C 1 0 — C 1 5 


67.3 (4) 


Cll — CIO — CI 


121.6 (3) 


pi f ' pi A pi 

C15 — LIU — CI 


120.9 (o) 


pi 1 ( P 1 A p 1 

Cll — CIO — CI 


122.8 (5) 


p i c P 1 A P1 

C15 — CIO — CI 


1 1 A C /I \ 

119.5 (3) 


pik pio pn 

C12 — C13 — C12 


82.7 (5) 


pn/ PIT P 1 yW 

C12 — C13 — C14 


1^1 £L ZO\ 

121.6 (8) 


P 1 'i P 1 ") P A A f 

Clz — CI 3 — C14 


66.3 (6) 


P 1 , "i f P 1 ") P1/1 

C12 — C13 — C14 


PO A /C\ 

68.9 (5) 


P 1 P 1 ") P 1 /I 

Clz — C13 — C14 


1 1 A A / A\ 

119.4 (4) 


At P 1 O P1/1 

C14 — C13 — C14 


84.6 (5) 


P 1 ""i ' pll 1 TT 1 O 

Clz — C13 — H13 


1 1 O O 

118.8 


C12 — C13 — H13 


120.3 


P 1 A f P 1 1 T T 1 1 

C14 — C13 — H13 


119.5 


p 1 /I PIT TT11 

C14 — CI 3 — H13 


120.3 


pi A P11 P1^ 

CIO — Cll — C12 


1 ^i 1 1 / A\ 

121.2 (4) 


P 1 A P 11 T T 1 1 

CIO — Cll — Hll 


119.4 


P 1 ""i P 11 TT 1 1 

C12 — Cll — Hll 


119.4 


C13 — Clz — Cll 


121.2 (5) 


Pn p 1 o irn 

C13 — Clz — H12 


i in j 
119.4 


P 1 1 P 1 ^ TT1 ^ 

Cll — C12 — H12 


119.4 


pi ; P1/1 P 1 O 

C15 — C14 — C13 


1 1 A O / A \ 

119.8 (4) 


PK /~i 1 yl 01/1 

CI j — C14 — H14 


1 oa 1 
IzU.l 


/~1 1 •"> /"I 1 1 III A 

C13 — C14 — H14 


120.1 


Cl4 — Cl5 — CIO 


119.5 (4) 


p 1 /I P1C TT1C 

C 1 4 — C 1 5 — H 1 5 


120.2 


pi A P1C TT1 f 

CIO — C15 — H15 


1 OA 'i 

120.2 


Cl2 — Cll — CIO 


122.0 (ll) 


P 1 ^ ' P 1 1 f TT1 1 ( 

C12 — Cll — Hll 


H9.0 


CIO— Cll'— Hll' 


H9.0 


C13— C12'— Cll' 


U9.7 (12) 


P 1 P 1 ''l f TT1 A/ 

C13 — C12 — HI 2 


120.2 


P 1 1 f P 1 ^1 f TT1 ^/ 

Cll — C12 — H12 


120.2 


p i r i pi/w pn 

C15 — C14 — C13 


110 "7 fn\ 

118.7 (12) 


p 1 f ( P1/W TT1/1' 

C15 — C14 — H14 


1 oa /: 

120.6 


XTO P1 PO PO 

N2 — CI — Cz — C3 


-0.4 (3) 


P1A PI PO P") 

C 1 0 — C 1 — C2 — C 3 


~\ HO A ZO\ 

-lVo.4 (2) 


p 1 PO p 1 / 

N 2 — C 1 — Cz — C 1 6 


176.0 (2) 


pi A pi P ^> P 1 /_ 

C 1 0 — C 1 — C2 — C 1 6 


'i A /A \ 

-2.0 (4) 


P1 PO PO TVT1 

C 1 — C2 — C3 — N 1 


A 1 /") \ 

0.1 (3) 


C 1 o — Cz — C3 — JN 1 


1 H£L A f r )\ 

— 1 /o.4 (2) 


C9— C4— C5— C6 


3.0(5) 


Nl— C4— C5— C6 


-176.8(3) 


C4— C5— C6— C7 


0.7 (5) 


C5— C6— C7— C8 


-3.2 (5) 


C6— C7— C8— C9 


2.0(5) 



02 — C23 — H23A 


109.1 


C24 — C23 — H23B 


109.1 


02 — C23 — H23B 


109.1 


H23A — C23 — H23B 


107.8 


C23 — C24 — H24A 


109.5 


C23 — C24 — H24B 


109.5 


rr^ i a P^ A TT^ ^ TT1 

H24A — C24 — H24B 


109.5 


C23 — C24 — H24C 


109.5 


J A A PI /I TTr» /| p 

H24A — C24 — H24C 


109.5 


H24B — C24 — H24C 


109.5 


C26 — C25 — 03 


111.8 (3) 


C26 — C25 — H25A 


109.3 


PiO P^C TT'lf A 

03 — C25 — H25A 


109.3 


P p^ r - TT1 fT> 

C26 — C25 — H25B 


109.3 


03 — C25 — H25B 


109.3 


H25A — C25 — H25B 


107.9 


C25 — C26 — H26A 


109.5 


PIC p / TT1PT1 

C25 — C26 — H26B 


1 AA C 

109.5 


H26A — C26 — H26B 


109.5 


C25 — C26 — H26C 


109.5 


H26A — C26 — H26C 


1 AA C 

109.5 


TT^pn pi/" tti/'p 

H26B — C26 — H26C 


1 AA C 

109.5 


C3 — Nl — N2 


111 c '—i / 1 rv\ 

111. 57 (19) 


P O XT 1 P /I 

C3 — Nl — C4 


127.9 (2) 


\T1 XT 1 P yl 

N2 — Nl — C4 


1 ia T) / 1 o\ 

120.33 (18) 


CI — N2 — Nl 


1 r\ a r\ 1 / 1 o \ 

104.91 (18) 


/"~1 1 T \T1 1 -1 y-" 

Cl7 — N3 — CI 6 


123.2 (2) 


P- 1 ^7 XT') IT') A 

C17 — N3 — H3A 


118.4 


p 1 /_ XT') TT"? A 

Clo — N3 — H3A 


1 1 O jl 

118.4 


C23 — 02 — PI 


120.6 (2) 


C25 — 03 — PI 


124.9 (2) 


01— PI— 02 


115.68(11) 


01— PI— 03 


115.58(12) 


02 — PI — 03 


i /\ /-\ ^ / /ii\ 

102.56 (11) 


Ol — PI — Cl6 


115.40 (11) 


Pil Tl 1 PI/' 

02 — PI — C16 


1 A 1 Ol / 1 A\ 

101.83 (10) 


PiO T» 1 PI/' 

03 — PI — C16 


1 A") OA / 1 1 \ 

103.89 (11) 


P 1 1 P 1 A P 1 f / P 1 A t 

Cll — CIO — CI 5 — C14 


-65.7 (6) 


P11' P1A pi r/ P1/W 

Cll — CIO — CI 5 — C14 


A A /P\ 

-0.9 (6) 


P 1 C P 1 A P 1 f 1 P A A f 

C15 — CIO — C15 — C14 


59.9 (6) 


CI — CIO — CI 5 — C14 


1 m ") / c \ 

-179.3 (5) 


p 1 i p \ a i p 1 r/ p 1 a 

C13 — C14 — CI 5 — CIO 


-0.9 (9) 


PO PO pil £ TvTO 

C3 — C2 — C 1 6 — N 3 


HA A A 

—74.9 (3) 


CI— C2— CI 6— N3 


109.4 (3) 


C3— C2— CI 6— PI 


50.8(3) 


CI— C2— C16— PI 


-124.8 (2) 


N3— CI 7— CI 8— C19 


-179.3 (3) 


C22— CI 7— CI 8— C19 


-0.4 (4) 
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C5— C4— C9— C8 
Nl— C4— C9— C8 
C7— C8— C9— C4 
N2— CI— CIO— Cll 
C2— CI— CIO— Cll 
N2— CI— CIO— C15' 
C2— CI— CIO— C15' 
N2— CI— CIO— Cll' 
C2— CI— CIO— Cll' 
N2— CI— CIO— C15 
C2— CI— CIO— C15 
C15'— CIO— Cll— C12 
Cll'— CIO— Cll— C12 
C15— CIO— Cll— C12 
CI— CIO— Cll— C12 
C12'— C13— C12— Cll 
C14'— C13— C12— Cll 
C14— C13— C12— Cll 
CIO— Cll— C12— C13 
C12'— C13— C14— C15 
C12— C13— C14— C15 
C14'— C13— C14— C15 
C13— C14— C15— CIO 
Cll— CIO— C15— C14 
C15'— CIO— C15— C14 
Cll'— CIO— C15— C14 
CI— CIO— C15— C14 
Cll— CIO— Cll'— C12' 
C15'— CIO— Cll'— C12' 
C15— CIO— Cll'— C12' 
CI— CIO— Cll'— C12' 
C12— C13— C12'— Cll' 
C14'— C13— CI 2'— Cll' 
C14— C13— C12'— Cll' 
CIO— Cll'— C12'— C13 
C12'— C13— C14'— C15' 
C12— C13— C14'— C15' 
C14— C13— C14'— C15' 



-4.1 (5) 
175.7(3) 
1.6(5) 
-38.1 (4) 

139.7 (4) 

40.6 (5) 
-141.6(5) 
-137.6(4) 

40.2 (5) 

141.8 (3) 
-40.4 (4) 
68.1 (8) 
-56.6 (7) 
0.7 (7) 
-179.4 (5) 

61.3 (8) 
-68.0 (8) 
0.5 (10) 
-0.5 (10) 
-68.8 (8) 
-0.7 (8) 

58.1 (7) 
0.9 (7) 
-0.9 (6) 
-58.7 (6) 

63.2 (6) 
179.2 (3) 
57.5 (3) 
0.8(3) 
-69.5 (4) 
179.1 (3) 
-59.7 (4) 
-3.4 (6) 

65.7 (4) 
1.4 (3) 
3.2 (9) 
67.5 (6) 
-57.9 (6) 



CI 7— CI 8— CI 9— C20 
CI 8— CI 9— C20— C21 
CI 9— C20— C21— C22 
C20— C21— C22— C17 
C20— C21— C22— Cll 
N3— CI 7— C22— C21 
CI 8— CI 7— C22— C21 
N3— CI 7— C22— Cll 
CI 8— CI 7— C22— Cll 
C2— C3— Nl— N2 
C2— C3— Nl— C4 
C5— C4— Nl— C3 
C9— C4— Nl— C3 
C5— C4— Nl— N2 
C9— C4— Nl— N2 
C2— CI— N2— Nl 
CIO— CI— N2— Nl 
C3— Nl— N2— CI 
C4— Nl— N2— CI 
C22— CI 7— N3— C16 
CI 8— CI 7— N3— C16 
C2— CI 6— N3— C17 
PI— CI 6— N3— C17 
C24— C23— 02— PI 
C26— C25— 03— PI 
C23— 02— PI— 01 
C23— 02— PI— 03 
C23— 02— PI— C16 
C25— 03— PI— 01 
C25— 03— PI— 02 
C25— 03— PI— C16 
N3— CI 6— PI— 01 
C2— CI 6— PI— 01 
N3— CI 6— PI— 02 
C2— CI 6— PI— 02 
N3— CI 6— PI— 03 
C2— CI 6— PI— 03 



0.7(5) 
-0.4 (5) 
-0.2 (5) 
0.5 (5) 
-178.9(3) 

178.7 (2) 
-0.2 (4) 
-1.9 (3) 
179.18(19) 
0.3 (3) 

174.4 (2) 
-10.9 (4) 
169.3 (3) 

162.8 (3) 
-17.0(4) 
0.6 (3) 
178.8 (2) 
-0.6(3) 
-175.2 (2) 

167.5 (2) 
-13.7 (4) 
-137.3 (2) 
99.7 (2) 
179.2 (3) 
131.2 (3) 
50.1 (3) 
-76.7 (3) 
176.0 (3) 
26.1 (3) 
152.9(2) 
-101.3 (2) 
65.96 (19) 
-59.6 (2) 
-60.18 (19) 
174.24 (16) 
-166.47 (16) 
67.95 (18) 



Hydrogen-bond geometry (A, ") 



D—H-A D — H H-A D-A D—H-A 

N3— R3A-0V 0.86 2.37 3.199 (3) 163 

Symmetry code: (i) -x, -y+1, -z. 
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